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PURPOSE:

The purpose of this Engineering Memorandum (EM) is to develop parametric analysis of Sea
Surface (SST) and Land Surface Temperature (LST) EDRs versus E/O sensing measurement
accuracies.

A literature search of SST and LST algorithm performance using either actual or simulated
data was performed. For SST, the M&lain, et al, 1983 results presented in Advanced So=. *Re~~~o~l_2~Q~~~~~w~r~~u~~d  for Ne For L= th 1_ e Axelsson 1985 results
presented at the Nine&k&  Symposium on Remote Sensing of Environment in Ann Arbor
Michigan, were used. The point results in these papers were parameterized using first-order
multiple linear regression error analysis to study the impact of changes in channel measurement
accuracy  on surface temperature EDR estimation accuracy.

UMMARY AND CONCLUSION:

‘or sea surface temperature, a system specification minimum requirement of 0.5 K l-a error in
. .SST is unachievable using our 11 and 12 micron IR channels kdayCmedaytirne,  Atmght  ttzmz a. . urn requirement 1s achievable with a 1-o sensor measurement error of 0.1 K at 3.;

microns and 0.1 K at 11 and 12 microns. A goal of 0.25 K error in SST is unachievable.

For land surface temperature, a requirement of 1.5 K l-o error in LST is achievable with a 1-0
cn*rw  .  ++

1.02 in surface emissivity.
VI u ~3 R at I lm 12 mrcrons, assuming a l-o knowledge error of
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-. _ or are assumed to be equal, the parametrics are as shown in
~lgure  1,
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Figure 1. Sea Surface Temperature Parametrics  for AVHRR Bands

Since, the 11 and 12 micron bands are assumed to have the same values in Figure 1,
the day time pe . .rformwglp  curve .

. TNcpe Prrormance is a family of
curves parameterized by the 3.7 micron accuracy. F;or  sea surface temperature a
system specification minimum requirement of 0.5 K l-o error in SST is unachi!evable
using our 11 and 12 micron IR channels in daytime. At night time, a minimum
requirement is achievememerror
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unachievable. ’
and 12 microns. A goal of 0.25 K error in SST is

2. Land Surface Temperature

From Tables I and II of AxeGson’s  results the RMSD (Root Mean Square Difference)
between observed and predicted LST is characterized as a function of the standard
deviation of the a priori knowledge of surface emissivity and the assumed correlation
between the emissivity in the 11 and 12 micronbands,  For+rfect  krre.
emlSf+iv@WJe  = 0.0) and no correlation between the 11 and 12 micron emiaitivity
(pi = 0.0) the error in LST is 0.48 K using the 1 l- 12 micron estimation equation

LST = 3.477 Tll -2.425 TIZ - 12.5,

.where tne result m degrees Celsius. The reported AVHRR 1-a sensor measurement
error in both the 11 and 12 micron band is 0.1 K. Applying the same approach as for
SST,
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